# 




What is claimed is: 

1 . A semiconductor die, comprising: 
a substrate; 

an integrated circuit suppopfed by the substrate, wherein the integrated 
circuit includes a test domain jjaving a test voltage and a reference domain having a 
reference voltage; and 

a measurement ci/cuit supported by the substrate, wherein the measurement 
circuit is operatively connected to the reference domain and the test domain to 
measure a differenc/between the test voltage and the reference voltage. 




2. The semiconductor dig of clakfi 1, wherein the test domain is a first ground 
connectidn of the integrated clffcuif, and wherein the reference domain is a second 
ground connection of the inte^ated circuit. 

3. The semiconductor die of claim 1, wherejirihe integrated circuit includes a 
switching logic circuit connected to the tes^domain. 

4. The semiconductor die oj^aim 1, wherein the measurement circuit includes 
a peak detector. 



5. The semiconductor die of claim 1, wherein the measurement circuit includes 
a comparison circuit. 
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6. A semiconductor die, comprisir 
a substrate; 

an integrated circuit supported/by the substrate, wherein the integrated 
circuit includes a test domain having p test voltage and a reference domain having a 
reference voltage; and 

a measurement circuit including an analog-to-digital converter supported by 
the substrate, wherein the measurenjent circuit is operatively connected to the 
reference domain and the test domain to measure a difference between the test 
voltage and the reference voltage. 



m 



7. An integrated circuit package, comprising: 
a plurality of leads; 

a substrate electrically co/mected to the plurality of leads by a plurality of 
wire bonds; and 

an integrated circuit supported by the substrate, wherein the integrated 
circuit includes: 

a test domain having a test voltage and a reference domain having a 
: voltage; and 

circuit supported by the substrate, wherein the 
measurement circuit is operatively connected to the reference 



referencjb 
a measurement 



domain 

betweei i 
/ 



and the test domain to measure the difference 
the test voltage and the reference voltage. 



8. The integrated circuit papkage^ claim 7, wherein the test domain is a first 
ground connection of the integra\e^jixircuit, and wherein the reference domain is a 
second ground connection of the/integrated circuit. 

9. The integrated circuit package of claim 7, wherein the integrated circuit 
includes a processor connected toihe test domain. 
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10. The integrated circuit package of claim 7, wherein the inte^ted circuit 
includes a memory array connected to the test domain. 



11. The integrated circuit package of claim 7, wherein th/ integrated circuit 
includes an output driver connected to the test domain. 

12. A circuit board, comprising: 
a conductive layer; and 
an integrated circuit package, comprising: 

a plurality of leads, wherein at least/one of the pliu-ality of leads is 

connected to the conductive layer; 
a substrate electrically connectea to the pluraHty of leads by a 

plurality of wire bonds;yand 
an integrated circuit supporteaby the substrate, wherein the 
integrated circuit comprises: 

a test domain having a test voltage and a reference 

domain having a reference voltage; and 
a measurement circuit supported by the substrate, 

Wierein the measurement circuit is operatively 
/onnected to the reference domain and the test 
/domain to measure the difference between the 
test voltage and the reference voltage. 



13. The circuit board of clai: 
connection of the integrated circi 
ground connection of the integr) 




herein the test domain is a first ground 
wherein the reference domain is a second 
circuit. 



14. The circuit board of claim 12<wherein the integrated circuit includes a 
processor connected to the test domain. 
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15. The circuit board of claim 12, wherein the injfegrated circuit includes a 
memory array connected to the test domain. 



16. 



and 



A memory circuit module, comprising: 
a circuit board having a conductive layefr; 
a first memory integrated circuit package connected to the conductive layer; 

a second memory integrated circuitA)ackage, comprising: 

a plurality of leads, wherein at least one of the plurality of leads is 
connected to the conductwe layer; 

a substrate electrically connected to the plurality of leads by a 
~^ plufality"o^f wire bonds/ a^ 

an integrated memory/circuit supported by the substrate, wherein the 
integrated memory circuit comprises: 

a test domam having a test voltage and a reference domain 
having a reference voltage; and 

a measurement circuit supported by the substrate, wherein the 
measurement circuit is operatively connected to the reference 
domairyand the test domain to measure the difference 
between the test voltage and the reference voltage. 



17. The memory circui/ module of claim 16, wherein the measurement circuit 
includes a peak detector. 



18. The memory circuit module of claim 16, wherein the measurement circuit 
includes an analog-to-digital converter. 
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19. The memory circuit module of claim 16, wherein th^measurement circuit 
includes a comparison circuit. 



Ci- 

B 

•C=3* 



20. A computer system, comprising: 

a processor circuit card including a memory bust and 

a memory circuit module connected to the mej^iory bus, the memory circuit 
module comprising: 

a circuit board having a conductive Jayer; 

a first memory integrated circuit package connected to the conductive 
layer; and 

a second memory integrated cirduit package, comprising: 

a plurality of leads, wherein at least one of the plurality of 

~ leads is connected toythe conductive layer; 

a substrate electrically connected to the plurality of leads by a 
plurality of wire bbnds; and 

an integrated memory circuit supported by the substrate, 
wherein the integrated memory circuit comprises: 

a testyuomain having a test voltage and a reference 
domain having a reference voltage; and 
a measurement circuit supported by the substrate, 
herein the measurement circuit is operatively 
onnected to the reference domain and the test domain 
to measure the difference between the test voltage and 
the reference voltage. 



21 . A ground bouncer measurement system, comprising: 
a substrate; 

an integrated ci^-cuit supported by the substrate, wherein the integrated 
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circuit includes a test domain having a test voltage and a re^prence domain having a 
reference voltage; and 

a measurement circuit supported by the substrate,Avherein the measurement 
circuit includes a data acquisition system, wherein the measurement circuit is 
operatively connected to the reference domain and theAest domain to measure the 
difference between the test voltage and the referenceyvoltage, and wherein the 
difference is acquired by the data acquisition syster 

22. The ground bounce measurement system of Claim 21, wherein the test 
domain is a first ground connection of the integrated circuit, and wherein the 
reference domain is a second ground connection! of the integrated circuit. 

23. The ground boimce measurement system of claim 21, wherein the' 
measurement circuit includes a peak detector. 

24. The ground bounce measurement system of claim 2 1 , wherein the 
measurement circuit includes an analog'to-digital converter. 

25. The ground bounce measurement system of claim 21 , wherein the 
measurement circuit includes a comparison circuit. 

26. A ground bounce measurerpent system, comprising: 
a substrate; 

an integrated circuit suppbrted by the substrate, wherein the integrated 
circuit includes a test domain having a test voltage and a reference domain having a 
reference voltage; and / 

a measurement circuit/supported by the substrate, wherein the measurement 
circuit includes a data acquisition system, wherein the measurement circuit is 
operatively connected to the reference domain and the test domain to measure a 
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plurality of differences between the test voltage and ttiereference voltage, and 
wherein the plurality of differences is acquired by^he data acquisition system. 

27. The ground bounce measurement^ystem of claim 26, wherein the 
measurement circuit includes an analog-to-digital converter. 

28. The ground bounce measurement system of claim 26, wherein the 
measurement circuit includes a comparison circuit. 

29. The grouncLoounce measurement system of claim 26, wherein the 
measurement ciroiit includes a digital-to-analog converter. 

30. The^ound bounce measiSemenrsystem of Claim~26rwherein the" 
plurality/f differences are read from the data acquisition system by a computer 
terminal. 

31. A method of forming a semiconductor die, comprising: 

forming an integrated circuit supported by a substrate, wherein forming the 
integrated circuit includes forming a test domain having a test voltage and forming a 
reference domain having a reference voltage; and 

forming a measurement circuit supported by the substrate, wherein forming 
the measurement circuit includes forming a connection to the reference domain and 
the test domain to enable measuring a difference between the test voltage and the 
reference voltage. 

32. The method of claim 31, wherein forming the integrated circuit includes 
forming a first ground connection and a second ground connection, and further 
includes: 

connecting the test domain to the first ground connection; and 
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connecting the reference domain to the second ground connection. 

33. The method of claim 32, wherein the method further includes: 
forming-a switching logic circuit as a part of the integrated circuit; and 
connecting the switching logic circuit to the test domain. 

34. The method of claim 3 1 , wherein the method further includes forming a 
comparison circuit in the measurement circuit. 

35. The method of claim 31, further including forming an analog-to-digital 
converter in the measurement circuit. 

36. A method of forming an integrated circuit package, comprising: 
forming a substrate; 

forming a plurality of leads; and 

connecting the plurality of leads to an integrated circuit supported by the 
substrate with a plurality of wire bonds, wherein the integrated circuit includes: 

a test domain having a test voltage and a reference domain having a 
reference voltage; and 

a measurement circuit supported by the substrate, wherein the 
measurement circuit is operatively connected to the reference domain 
and the test domain to measure the difference between the test 
voltage and the reference voltage. 

37. The method of claim 36, wherein the integrated circuit includes a first 
ground connection and a second ground connection, further including: 

connecting the test domain to the first ground connection; and 
connecting the reference domain to the second ground connection. 
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38. The method of claim 36, further including forming a processor in the 
integrated circuit, wherein the processor is connected to the test domain. 



39. The method of claim 38, further including forming a memory array in the 
integrated circuit, wherein the memory array is connected to the test domain. 

40. The method of claim 39, further including forming an output driver in the 
integrated circuit, wherein the output driver is connected to the test domain. 

41 . A method of assembling a circuit board including a conductive layer, 
comprising: 

connecting an integrated circuit package to the conductive layer, further 
including forming the integrated circuit package, comprising: 

forming a plurahty of leads, wherein at least one of the plurality of 

leads is connected to the conductive layer; 
forming a substrate electrically connected to the plurality of leads by 

a plurality of wire bonds; and 
forming an integrated circuit supported by the substrate, wherein 
forming the integrated circuit comprises; 

forming a test domain having a test voltage and 

forming a reference domain having a reference 
voltage; and 

forming a measurement circuit supported by the substrate, 
wherein forming the measurement circuit includes 
operatively connecting the measurement circuit to the 
reference domain and the test domain to enable 
measuring the difference between the test voltage and 
the reference voltage; and 
connecting a processor circuit package to the conductive layer. 
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42. The method of claim 41, further including connecting a memory circuit 
package to the conductive layer. 

43. A method of assembling a memory circuit module, comprising: 
forming a circuit board having a conductive layer; 

connecting a first memory integrated circuit package to the conductive layer; 



connecting a second memory integrated circuit package to the conductive 
layer, including forming the second memory integrated circuit package, comprising: 



forming a plurality of leads, wherein at least one of the plurality of 

leads is connected to the conductive layer; 
forming a substrate electrically connected to the plurality of leads by 
a plurality of wire bonds; arid ^ ' 

forming an integrated memory circuit supported by the substrate, 
wherein forming the integrated memory circuit comprises: 
forming a test domain having a test voltage; 
forming a reference domain having a reference 



voltage; and 
forming a measurement circuit supported by the 

substrate, wherein the measurement circuit is 
operatively connected to the reference domain 
and the test domain to measure the difference 
between the test voltage and the reference 
voltage. 



44. A method of assembling a computer system, comprising: 

forming a processor circuit card including a memory bus; and 

connecting a memory circuit module to the memory bus, including forming 

the memory circuit module, comprising: 



and 
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forming a circuit board having a conductive layer; 

forming a first memory integrated circuit package connected to the 

conductive layer; and 
forming a second memory integrated circuit package, comprising: 
forming a plurality of leads, wherein at least one of the 

plurality of leads is connected to the conductive layer; 
forming a substrate electrically connected to the plurality of 

leads by a plurality of wire bonds; and 
forming an integrated memory circuit supported by the 

substrate, wherein forming the integrated memory 
circuit comprises: 




forming a test domain having a test voltage; 
forming a reference domain having a reference 



voltage; and 
forming a measurement circuit supported by 



the substrate, including forming an 



operative connection to the reference 
domain and the test domain to enable 
measuring the difference between the 
test voltage and the reference voltage. 
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45. A method of measuring a ground bounce voltage value of an integrated 
circuit, comprising: 

forming the integrated circuit on a substrate, wherein forming the integrated 
circuit includes forming a test domain having a test voltage and forming a reference 
domain having a reference voltage; 

applying operational power to the integrated circuit; 

measuring a difference between the test voltage and the reference voltage 
using a measurement circuit on the substrate, wherein the measurement circuit 
includes a data acquisition system, and wherein the measurement circuit is 
operatively connected to the reference domain and the test domain to measure the 
ground bounce voltage value of the integrated circuit as the difference between the 
test voltage and the reference voltage; and 

acquiring the difference using the data acquisition system. 

46. The method of claim 45, further including: 

coupling the test domain to a first ground connection of the integrated 
circuit; and 

coupling the reference domain as a second ground connection of the 
integrated circuit. 

47. The method of claim 45, wherein the method further includes toggling at 
least one of a plurality of output lines coupled to the integrated circuit. 
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48. A method of measuring a plurality of ground bounce voltage values of an 
integrated circuit, comprising: 

forming the integrated circuit on a substrate, wherein the integrated circuit 
includes a test domain having a test voltage and a reference domain having a 
reference voltage; 

applying operational power to the integrated circuit; 

measuring the difference between the test voltage and the reference voltage 
using a measurement circuit on the substrate, wherein the measurement circuit 
includes a data acquisition system, and wherein the measurement circuit is 
operatively connected to the reference domain and the test domain to measure the 
plurality of ground bounce voltage values of the integrated circuit as the difference 
between the test voltage and the reference voltage over a selected period of time; 

acquiring the difference by the data acquisition system; and 

repeating measuring the difference and acquiring the difference a selected 
number of times. 

49. The method of claim 48, wherein the method includes toggling at least one 
of a plurality of output lines coupled to the integrated circuit. 
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